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For  a  namber  of  years  the  Division  of  Insecticide  Investigations  of  the 
Bureau  of  Entomology  and  Plant  Quarantine  has  been  prex^aring  synthetic 
organic  compounds  for  studies  of  their  insecticidal  prooerties.  Since 
193s  the  Bureau  of  Plant  Industry,  Soils,  and  Agricultural  Engineering  hs 
coooerated  in  the  preliminary  testing  of  many  of  these  compounds  for  thei 
fungicidal  proDerties.    The  studies  presented  in  this  paper  reoresent  the 
results  of  such  tests  made  during  the  years  1938  to  1946.    The  primary 
object  of  these  studies  was  to  discover  synthetic  organic  chemical  com- 
pounds that  could  be  used  in  a  practical  manner  in  orchards  and  in  field 
plots.    It  vias  hoped  that  compounds  would  be  found  that  were  noninjurious 
to  the  host  plants  and  could  be  substituted  for  the  more  injurious  and 
commonly  used  sulfur  and  copper  fungicides.    These  studies  have  not  taken 
into  account  the  possibilities  of  the  compounds  when  used  to  combat  soil- 
and  seed-borne  fungus  parasites,  organisms  that  destroy  stored  food,  or 
organisms  that  cause  deterioration  of  fabrics  and  lumber;  and  they  have 
not ■ indicated  to  what  extent  the  materials  may  be  useful  as  bactericides, 
hormones,  or  weed  killers. 


The  Plant  Disease  Survey  recognizes  that  the  material  presented  in  this 
Supplement  differs  from  the  usual  content  of  the  Plant  Disease  Reporter 
and  may  not  be  of  direct  interest  to  many  of  its  readers.     It  is  issued 
as  a  special  contribution  because  ox  its  fundamental  importance.  The 
Survey  does  net  assiame  responsibility  for  the  subject  matter.     The  ex- 
oenso  of  publication  is  borne  by  the  Division  of  Fruit  and  Vegetable 
Croos  and  Diseases,  Bureau  of  Plant  Industry,  Soils,  and  Agricult^oral 
Engineering.  P.R.M. 
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MATERIALS  AND  METHODS 


Most  of  the  compounds  discussed  in  this  report  are  solids  practically 
insoluble  in  water.     These  materials  were  selected  because  fungicides, 
in  order  to  be  effective  under  field  and  orchard  conditions,  must  remain 
on  the  plants  from  one  spray  applicatior  to  the  next.     This  neriod  varies 
for  different  crop  plants  from  one  to  several  weeks.    Generally/  speaking,- 
water-soluble  materials  deposit  thin  layers  of  toxicant,  which  are  re- 
moved easily  from  plant  surfaces  by  rain.     Such  water-soluble  chemicals 
are  useful  as  eradicators  against  a  limited  number-  of  organisms.    For  a 
chemical  to  be  considered  as  a  protective  fungicide  it  must  be  slowly 
soluble  and:  non-injurious-  to  the  host  plants,  and  it  must  rer.iain  as  a 
residue  on  the  plant  surface  for  at  least  10  to  Ik  days. 

The  m.ethods  developed  for  screening  compounds  as  fungicides  are 
based  uoon  the  foregoing  requirements.    The  steps  taken  in  the  determina- 
tion of  fungicidal  and  phytotoxic  properties  of  a  comoound  are  shovvn  in 
the  diagrami  opposite  (Figure  1).  • 

In  all  tests  the  material,  after  being  pronerly  groiind,  was  susoended 
in  water.    If  a  wetting  agent  was  needed,  several  drops  of  a  solution  of 
one-half  ounce  of  an  alkyl  aryl  sulfonate  (Santoraerse  S)  in  100  gallons 
of  water  were  used. 

The  formulations  varied  with  the  period  when  the  tests  were  conducted. 
When  the  tests  were  begun,  in  1938,  the  newer  synthetic  insecticides  were 
not  in  use.    It  was  then  necessary  to  consider  the  comoatibility  of  the 
compounds  with  the  adjuvants  ordinarily  used  when  lead  arsenate  was  em- 
ployed as  the  insecticide.    Because  of  this,  lime^  or  lime  plus  bentonite 
was  frequently  added  to    the  compound  tested,     Vilhen  the  synthetic  organic 
insecticides  came  into  use,  this  step  was  not  necessary.    A  grinding  agent, 
such  as  pyrophyllite,  was  frequently  added  to  help  suspend  the  comocunds. 

After  the  compound  to  be  tested  was  properly  suspended  in  vrater,  it  was 
used  as  a  spray  on  plants  and  also  for  the  preparation  of  deposits  simu- 
lating spray  residues  on  leaves.    These  residues  were  to  be  used  in  test- 
ing their  toxicity  to  the  conidia  of  the  fungi  that  cause  peach  brovTi  rot 
(Monilinia  fructicola  (Wint.)  Honey)  and  apple  bitter  rot  (C-lomerella 
cingulata  (Ston. )  Soauld.  and  Schrenk) . 

The  spraying  of  the  plants  (peach)  was  done  with  a  hand-ooerated  spray 
gun  or  a  paint  gun  connected  with  a  portable  air  comoressor.    The  sm.all 
limbs  or  small  plants  were  completely  covered  with  the  soray.     The  pres- 
sure never  exceeded  UO  pounds  per  square  inch;  so  none  of  the  plants  were 
mechanically  injured. 
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Figure  1.    Diagram  showing  steps  taken  in  the  determination  of  fungicidal 
and  phytotoxic  properties  of  chemical  compounds. 
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'"  The  deposits  were'  pre  pa  red  as  follows  t  The  suspension  vjas  transferred 
tb  clean  glass  cover  slips >  ' 25  by  50  mrii.  i  by  means  of  a  standard  stirring 
rod,  as  described  by  Petersoni^-    The  glass  rod  acted  both  as  a  stirrer 
and  *a^  a  transfer  agent.    A  small' droplet  of  the  sustiension,  not- more 
than  three-sixteenths  of  an  inch  in  diameter,  was  centered  on  each  half 
of  the  cover  slip  and  allowed  to  dry  out  to  form  a  residue.    Eight  such 
cover  slios  were' made  from  each  suspensioh*    Each  susoension  had  its  own 
surface-tension  effectupon  the  glass  surface;  therefore  the  droplets  dif 
fered  slightly.'  However,  within  the  series  of  slides  made  up  from  any 
one  suspension  the  areas  covered  were  fairly  uniform. 

The  next  step  was  to  test  the  residues  for  weathering  orooerties.  This 
was  done  by  tying  among  the  leaves  of  orchard  trees  special  holders  for 
the  cover  slips.    Holders  were  made  by  fastening  wooden  pot  labels  to 
clip  clothespins,  the  jaws  of  which  were  lined  with  dork.    These  clothes- 
pins held  the  glass  cover  slips  in  place,  while  the  wooden  pot  labels 
protected  them  against  breakage.    Under  these  conditions' the  cover  slips 
were  subjected  naturally  to  the  varying  environments  of  the  tree.  The 
residues  were  thus  exposed  usually  for  lU  days.    After  each  2- day  period, 
or  3  days  over  week  ends,  1  -cover  slip  and  its  weathered  residue  was  re- 
moved from  the  tree  and  taken  to  the  laboratory.    Each  test  consisted  of 
samples  of  25  different  compounds  hung  among  the  leaves  of  a  single  large 
apple  tree,  ■'  ■ 

After  the  samples  were  brought  into  the  laboratory,  they -.were  tested 
for  their  fungicidal  effectiveness.    The  cover  slips  were  cut  into  two 
parts,  each  of  which  then  contained  a  single  area  of  weathered  residue. 
One  half  was  seeded,  by  means  of  a  uniform  platinum  loop,  with  a'-'standard 
ized  suspension  of  the  conidia  of  Monilinia  fructicola  and  the  other  half 
with  a  standardized  suspension  of  the  conidia  of  Glomerella  cingulata . 
The  cover  glasses  with  the  seeded  residues  were  then  inverted  over  Van 
Tieghem  cells  (small  glass  h\amidity  chambers)  but  were  not  sealed  to  them 
because  the  conidia  needed  oxygen  for  germination.    Immediately  the  Van 
Tieghem  cells  with  the  cover  slips  were  placed  in  large  glass  culture 
chambers,  which  were  then  sealed  with  water.    The  air  trapped  on  the 
large  culture  chambers  was  thus  available  to  the  conidia. 

To  insure  further  that  the  suoply  of  oxygen  and  nutrients  was  ample,  . 
the  conidial  suspensions  were  made  up  in  distilled  water,   to  which  a 
synthetic  nutrient  solution  (Czapek)'was  added  at  the  rate  of  1  ml.  to 
each  10  ml.  of  distilled  water.    The  suspension  was  diluted  so  that  not 
more  than  150, CCC  cells  of  t'he  peach  brown  rot  organism  or  more  than 
200,000  cells  of  the  apple  bitter  rot  organism  occupied  each  milliliter 
of  their  respective  mediiira.  "'- 


3  Peterson,  P.  D.    The  spore-germination  method  of  evaluating  fungicides. 
Phytopathology  31:'  1108-1116.  19A1. 
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The  conidia  seeded  in  the" residues  -were  incubated  for  24  hours  at  70°  F. 
The  reaction  of  the  conidia  to  the  chemicals  was  then  observed  under  the 
microscope.    If  the  conidia  germinated,  this  was  recorded  and  the  conidia 
were  discarded;  otherwise  they  were  recorded  as  being  inhibited.  Since 
the  authors  r.ere  not  certain  that  the  conidia  had  been  injured,  those  in- 
hibited were  then  transferred  to  the  surface  of  nutrient  agar  to  which  no 
test  chemical  had  been  added.    This  was  done  by  using  a  small  piece  of 
the  agar  surface  as  a  sponge  to  soak  up  the  conidia  from  the  residue  and 
place  them  in  contact  with  the  nutrient  agar.    The  conidia  were  then  in- 
cubated on  the  new  surface  for  another  24-hour  period  at  70°.    After  a 
microscopic  observation,  a  record  was  made  as  to  whether  they  had  been 
injured.    Since  the  authors  were  concerned  only  with  chemicals  that  kill 
and  not  with  those  that  inhibit,  a  chemical  was  recorded  as  being  a  fungi- 
cide only  when  it  killed  all  the  conidia  subjected  to  the  test.  Inhibi- 
tion has  been  commonly  encountered  in  these  tests,  and' many  of  the  chem- 
icals examined  appeared-  to  cause  a  slight  disturbance  in  the  environment 
surrounding  the  conidia,'  which  in  no  way  was  found  to  be  deleterious. 

With  the  miethods  and  the  intervals  of  time  used,  it  was  possible  to 
obtain,  at  the  most,  six  observations  on  the  performance  of  any  given 

•  chemical  during  a  14-day  test  period.    Sometimes  periods  of  excessive 
drought  or  rainfall  were  encountered.     If  a  chemical  showed  a  fungicidal 
property  under  these  conditions,  it  was  usually  tested  further.  The 
fungicidal  values  shown  in  the  tables  were  obtained  from  those  tests 
that  provided  the  most  favorable  response  during  one  or  more  test  peri- 

■  ods. 

Chemicals  reacting  favorably  in  both  the  fungicidal  and  the  phytotoxic 
tests  were  selected  as  the  most  promising  materials.    To  be  of  practical 
value  the  compound  must  be  not  only  a  good  fungicide,  but  also  stable, 
safe  to  handle,  and  noninjurious  to  the  plants  sprayed. 

RESULTS 

The  compounds  tested  during  the  years  1938  to  1946  and  their  fungi- 
cidal effects  -on  the  conidia  of  Monilinia  fructicola  and  Glomerella 
cingulata  are  given  in  tables  1  to  4.    The  phytotoxic  effects  of  the 
materials  on  peach  plants  are  shown  in  tables  2,  3>  and  4. 

■  The  greatest  number  of  chemicals  (459)  showed  no  fungicidal  action 
(table  1) ,    Most  of  these  compounds  also  had  no  phytotoxic  effect; 
and  therefore  results  of  these  tests  were  omitted  from  the  table. 

The  compounds  found  to  show  some  fiangicidal  activity  are  listed  in 
table  2.    Phytotoxic  effect  and  duration  of  the  fungicidal  action  in  the 
14-day  test  period  are  also  indicated.     Of  47  compounds  having  fungi- 
cidal properties,  33  were  found  to  cause  some  degree  of  plant  injury  and 
therefore  were  of  no  value  for  our  specific  purposes.    Of  these  compounds, 
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11  were  found  to  possess  fungicidal  action  for  only  1  or  2  days/    It  is 
thought  that  this  rapid  change  in. toxicity  may  be  due  to  the  loss  of  some 
volatile  contaminating  reaction  product  or  to  a  rapid  break-down  of  a 
rather  unstable  combination.    Whatever  the  rason,  such  comoounds  are  not 
useful  as  fungicides. 

Only  a  few  of  the  com.oounds  appeared  to  show  much  promise,  and  these 
were  tested  further  in  mixtures  with  adjuvants  and  insecticides j  The 
data  for  the  tests  are  shown  in  table  3.    Several  of  the  oromising  organic 
acids  -  adinic,  anisic,  and  p-chl6robenzoic  -  when  mixed  with  lime  lost 
their  fungicidal  properties.    Adipic  acid  became  extremely  ohytotoxic 
and  lost  its  fungicidal  prooerty  when  mixed  with  nicotine-bentonite,  but 
the  fungicidal  property  of  anjlsic  acid  vjas    enhanced  in  this  mixture. 
In  general,  the  addition. of  lime  to  the  organic  acids  caused  them  to  lose 
their  fungicidal,  properties  and  to  become  more  injurious  to  the'  sprayed 
plants.     Addition  of  lime  appeared  to  lower  the  fungicidal  value  of 
benzamide,  benzimidazole ,  and  Dj^'-thiodianiline.    The  chlorinated  hydroxy 
aliphatic  compounds  appeared  to  be  markedly  affected  physically  by  the 
addition  of  lime;  yet  their  fungicidal  properties  were  not  changed. 
None  of  the  compounds  appeared  to  be  changed  in  any  of  their  character- 
istics   by  the  addition  of  pyrophyllite. 

Compounds  possessing  the  least  ohytotoxic  behavior  and  having  the  most 
promising  fungicidal  properties  were  _£-chloro-alpha-isonitroso  acetan- 
ilide,  p-chlorobenzoic  acid,  3>4-dichlorobenzoic  acid,  benzimidazole, 
benzamide,  N-(_o-inethoxy phenyl)  glycinonitrile,  _g,p-thiodianiline,  2,2'- 
methylenebis  [A-chlorophenol] ,  2,2' -(2,2, 2-trichloroethylidene)bis[A- 
chlorophenol]  ,  and  4f 4' -isopropylidenediphenol.    Of  these  2,2'-methylene- 
bis[4-chlorophenol]  and  3>4-dichlorobenzoic  acid  were  used  more  exten- 
sively in  further  tests.    Table  4  shows  some  of  the  mixtures  used  with 
those  two  compounds  and  the  effect  of  these  mixtures  on  their  fungicidal 
and  phytotoxic  behavior. 

SUmiARY 

Data  are  presented  on  the  effect  of  5C6  synthetic  organic  compounds , 
when  used  as  fungicides,  on  the  conidia  of  Monilinia  fructicola  (Wint. ) 
Honey,  the  pathogen  that  causes  the  well-known  oeach  brown  rot  disease, 
and  Qlomerella  cingulata  (Ston, )  Spauld.  and  Schrenk,  the  pathogen  that 
causes  the  disease  of  apples  known  as  bitter  rot. 

Of  these  compounds  456  failed  to  show  any  fungicidal  effect  on  either 
organism,  but  47  of  them  were  found  to  be  toxic  to  the  conidia  of  the  2 
fungi  in  some  degree.     The  toxicity,  however,  of  most  of  these  compounds 
was  so  slight  that  they  are  of  no  real  value  as  orchard  or  field  fungi- 
cides.   Many  of  these  were  also  found  to  be  toxic  to  peach  foliage  and 
were,  therefore,  useless  as  fungicides. 
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■    The  10  organic  compounds  which  apoeared  to  be  the  most  prom.ising  as 
fungicides  were  the  following: 

1.  Acetanilidej  p-chloro-alpha-isonitrpso- 

2.  Aniline,  -thiodi- 

3.  Benzamide 

4.  Benzimidazole 

5.  Benzoic  acid,  p-chloro- 

6.  Benzoic  acid,  3>4-dichloro- 

7.  Glycinonitrite ,  N-(o-methoxyphenyl )- 

8.  Phenol,  2,2'-methylenebis  [4-chloro- 

■  9.    Phenol,  2,2' -(2,2,2-trichloroethylidene)bis^4-chloro- 
10.    Phenol,  4,4'-isopropylidenedi- 

These  organic  compounds  appear  to  possess  satisfactory  fungicidal  prop' 
erties,  apparently  are  stable  when  mixed  with  insecticides,  lime  and  ad- 
juvants, and  appear  ^afe  to  use  on  tender  peach  foliage. 


95 


Table  I,— Organic  compotinde  showing  no  fiaigicldal  action  when  applied  as 
sprays  formulated  with  and  without  adjuvants 


Compound—^ 

Pounds 

per  100 

gallons 

Adjuvant2/ 

Acetamide,  N-anilino-alpha-phenjl- 

1 

B 

Acetamide,  H-anilino-N,H'-phenylene"bis- 

2 

0 

Acetamide,  alpha-ethyl-alpha-phenyl- 

2 

B 

Acetanilide,  in-chloro-alpha-(pentachlorophenoxy)-  1 

B 

Acetanilide,  £-cyclohea:ylsulfainyl- 

1 

B 

Acetanilide,  ^-(diethylsulfamyl)- 

2 

B 

Acetanilide,  m-hydroxy- 

a 

B 

Acetanillde,  o-hydroxy- 

2 

B 

Acetanilide,  p-hydroxy- 

2 

B 

Acetanilide,  alpha, alpha, alpha-2,5-pentachloro-  1 

B 

Acetanilide,  £-(propylsulfamyl)- 

2 

B 

Acetanilide,  ^.^'-sulf onylhis- 
Acetic  acid,  2,^Udinitrophenyl  ester 

2 

0 

2 

C 

Acetic  acid,  2-phenylhydraz ide 

1 

B 

Acetic  acid,  alpha-( trichloromethyl)  ester 

1 

B 

Acetoacetanilide.  o— chloro— 

2 

B 

Acatoaoetifi  acid,  ethvl  e^ter.  s eini carhaz one 

2 

B 

1 

B 

1 

B 

1 

B 

Acetonitrile ,  alpha- (£- to luino)phenyl- 

1 

B 

Acetophenone,  semicarhazone 

2 

B 

Acetophenone,  ^-chloro-,  aemicarhazone 

2 

B 

Acetophenone,  3t^-clichloro-,  semicarhazone 

2 

B 

Acetophenone,  £-hydroxy- 

2 

0 

Acetophenone,  £-inethyl-,  semicarhazone 
Aniline,  N-amyl-2,U-dinitro- 

2 

B 

2 

B 

Aniline,  N-butyl-2,U-dinitro- 

2 

B 

Aniline.  N,ir-diethyl-2,U_dinitro- 

2 

B 

Aniline,  ir,II-diisobutyl-2,U-dinitro- 

2 

B 

Aniline,  2,U-dinitro-N-propyl- 

2 

B 

Aniline,  ir-ethyl-2,U-dinitro- 

2 

B 

Aniline,  ir-isobutyl»2,^-dinitro- 

2 

B 

Aniline,  lI-isopropyl-2, U-dinitro- 

1 

B 

Aniline,  N-iBethyl-2,^dinitro- 

2 

B 

Aniline,  £,£'-n!ethylenedi- 

1 

6 

Aniline,  £,£*-oxydi- 

2 

0 

Aniline,  £,£'-stilfonyldl- 

2 

0 

£-Ani8idine 

2 

0 

o-Anieidine,  5-chloro- 

2 

B 

Anisole,  U-.chloro-2-nitro- 

2 

B 

Anisole,  2,h.dinitro- 

2 

C 

9,10-Anthradiol,  diacetate 

2 

0 

Anthraquinone,  2-.benzajnido-. 

2 

0 

Footnotes  on  p.  105 
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Table  I,— Organic  compounds  showing  no  fungicidal  action  Triien  applied  as 
sprays  formulated  in.th  and  without  adjuvants  -  Continued 


Compoundi/ 

jrouncis 
per  ±\ju 

Aujuvantfi/ 

Anthraquinone,  2-bromo- 

2 

0 

Anthranilic  acid,  N-ethosyozalyl- 

2 

0 

Anthranilic  acid,  N.N'-oxalylbis- 

2 

0 

2-^throic 

acid 

1 

B 

Barbituric 

acid 

2 

0 

Benzaldehyde,  phenylhydrazone 

2 

B 

Benzaldehyde,  semicarbazone 

2 

B 

Benzamide, 

N-amyl-m-n 1 1  ro- 

1 

B 

Benzamide, 

H-amyl-£-ni  t  ro- 

1 

B 

Benzamide, 

N-sec-butyl- 

2 

0 

Benzamide, 

N-butyl-m-ni  tro- 

1 

B 

Benzamide, 

N-sec-butyl-m-nitro- 

1 

B 

Benzamide, 

lT-butyl-.£-ni  tro- 

1 

B 

Benzamide, 

N-sec-butyl-£-ni  tro- 

1 

B 

Benzamide, 

H-cycl ohexyl-m-n 1 tro- 

1 

B 

Benzamide, 

F.H-dibenzyl- 

2 

0 

Benzamide, 

N-(2.5-dichlorophenyl)-K,N '-ethylenebls-  1 

B 

Benzamide, 

U.N-dlcyclohexyl- 

2 

0 

Benzamide, 

lI,IT-dlcyclohexyl-.m-nl  tro- 

1 

B 

Benzamide, 

N ,  ET-d  i  e  thyl-2,-ni  t  ro- 

i 

B 

Benzamide, 

N,N-diisobtityl- 

2 

0 

Benzamide, 

N,N-dil8obutyl-£-nltro- 

1 

B 

Benzamide, 

N,!!r-di  isopropyl- 

2 

0 

Benzamide, 

lT ,  N-d  1 1  e  opropyl-£-ni  tro- 

1 

B 

Benzamide, 

H , N-dl me thyl -m-n i tro- 

1 

B 

Benzamide, 

ll  , N-dime thyl-£-ni  t ro- 

1 

B 

Benzamide, 

ir,N-dlphenyl- 

2 

0 

Benzamide, 

N-hydroxyme  thyl- 

1 

B 

Benzamide, 

N-lsobutyl-m-nitro- 

1 

B 

Benzamide, 

N-isobutyl-£-nitro- 

1 

B 

Benzamide, 

If-isopropyl- 

2 

0 

Benzamide, 

N-l  s  opropyl-m-n  it  r  o- 

1 

3 

Benzamide, 

H-l s  opropyl-2rn  i  t  ro- 

1 

B 

Benzamide, 

ll- ( 1-me  thy  lamyl )  ~ 

2 

0 

Benzamide, 

rr,N  '-methylenebis- 

1 

B 

Benzamide, 

N-me  thyl-m-n  1  tro  - 

1 

B 

Benzamide, 

H-me  thyl-£-ni  tro- 

1 

B 

Benzamide, 

£-ni  t ro-U , N-dlpropyl- 

1 

B 

Benzamide, 

m-nl tro-N-pr opyl- 

1 

S 

Benzamide, 

£-ni  tro-N-propyl- 

1 

B 

Benzamide, 

N,1T '-m-phenylenebls- 

2 

0 

Benzamide, 

N ,  H '  -p-phenyleneb 1 g- 

2 

0 

Benzamide, 

N-[2,2,2-trlchloro-l-(hydrosyethyl)]-  1 

B 

Benzanlllde,  N-benzyl- 

2 

0 

Benzanlllde,  2  '-bromo- 

2 

0 

Benzanillde,  3 '-bromo- 

2 

0 

Footnotes 

on  p.  105 

Table  1«— Organic  compounds  showing  no  fungicidal  action  when  applied 
sprays  formulated  with  and  without  adjuvants  -  Continued 


Compound" 


,1/ 


Benzanilide,  U'-bromo- 
Benzanilide,  2'-chloro- 
Benzanilide, 
Benzanilide, 
Benzanilide, 


Pounds 
per  100 
gallons 


It 


Adjuvant^ 


•-chloro- 
■chloro- 
2  •-.chloro-3-nitro- 
Benzanilide,  3 '-chloro-3-nitro- 
Benzanilide,  2',5'-<lichloro- 
Benzanilide,  Il-(l-naphthyl)- 
Benzanilide,  2T-(2-naphthyl)- 
Benzanilide,  2'-nitro- 
Benzanilide,  3-nitro- 
Benzanilide,  3 '-nitro- 
Benzanilide,  U'-nitro- 
Benzanilide,  £-phenyl- 
£-Benzanisidide 
£-Benzanisidide 

Benzene,  alpha, be ta-dibromoethyl- 

Benzene,  l,U-dichloro-2-«nitro- 

Benzene,  l-iodo-.2-nitro-,  dichloride 

Benzene,  l-iodo-.3-nitro-,  dichloride 

Benzene,  1-iodo-^-nitro-,  dichloride 

Benzene,  l-iodoso-2-nitro-. 

Benzene,  1-iodoso-U-nitro- 

Benzenesulfonamide,  !I-(£-anigyl)-£-"bromo~ 

Benzenesulf onamide,  N-benzyl- 

B enz ene sulf  onaun i de ,  £~broino-3!T , N-dime thyl- 

Benzenesulf onamide,  g-bromo-N-ethyl- 

Benzenesulf onamide,  ^-bromo-N-isobutyl 

Benzenesulf  onamide,  £-bromo-!I-propyl- 

Benzenestilf onamide,  £-.bromo-N-(£-tolyl)- 

Benzenesulf onamide,  N-sec-butyl- 

Benzenesulf onamide,  lJ-.butyl-£-chloro- 

Benzenesulf onamide,  £-chloro-^-propyl- 

Benzenesxilf onamide,  N,U'-ethylenebi8- 

Benzenegulfonanilide,  U,i+'-dibromo- 

£-.Ben  z  enesulf  onan  i  s  i  di  de 

Benzenesulf onic  acid,  £-bromophenyl  ester 

Benzene sulfonic  acid,  £-chlorophenyl  ester 

Benzenesulf onic  acid,  2,H-dinitrophenyl  ester 

Benzenesulf onic  acid,  1-naphthyl  ester 

Benzenesulfonic  acid,  2-naphthyl  ester 

Benzenesulf onic  acid,  m-nitrophenyl  ester 

Benzenesulfonic  acid,  £-nitrophenyl  ester 

Benzenesulfonic  acid,  m-tolyl  ester 

Benzenesulfonic  acid,  p-tolyl  ester 

Benzenesulfonic  acid,  l+-tert-butyl-2-chlorophenyl 
ester 
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Table  !• — ^Organic  conpounds  showing  no  fungicidal  action  when  applied  as 
sprays  formulated  with  and  without  adjuvants  -  Continued 


Compouni 


Pounds 
per  100 
gallons 


Benzenesiilfonic  acid,  £-tert-butylphenyl  ester 

Benzenesulfonic  acid,  2,U,6-trichlorophenyl  ester 

Benzenesulfonic  acid,  xenyl  ester 

£-Benzenesulfonophenetidide 

m-Benzenesxilf  onotoltiidide 

£-Benzenesulf onotoluidlde 

Benzil,  semicarbazone 

1,3-Benzisosazine,  ^cyano-2,U-dihydro-2-(£-hydroa5r- 

phenyl )  "'^-■phenyl-' 
1 , 3-Benzodioxan ,  2 , ^bi s ( trichlor ome thyl) -6-ni tr o- 
Benzofuro[3,2-b]benzofuran,  2,7-diol,Ub,9b- 

diphenyl- 

Benzof uro p  f 2-b]benzof uran ,  2 , 7-diol , Ub , 9b-dlphenyl , 
diacetate 

Benzof uro [3 , 2-b]ben zof uran ,  2 , 7-diol , Ub, 9b-diphenyl , 

dipropionate 
Benzoic  acid 

Benzoic  acid,  ^-benzamido-,  ethyl  ester 
Benzoic  acid,  o-bromo- 
Benzoic  acid,  ^tert~butylphenyl  ester 
Benzoic  acid,  U-chlorophenyl  ester 
Benzoic  acid,  ^-nitro-,  benzyl  ester 


Benzoic  acid,  £-nitro 
Benzoic  acid,  £-nitro- 
Benzoic  acid,  g-nitro- 
Benzoic  acid,  £-nitro- 
Benzoic  acid,  £-nitro-. 
Benzoic  acid,  2-nitro~ 
Benzoic  acid,  g-nitro- 
Benzoic  acid,  g-nitro- 
Benzoic  acid,  £-nitro- 
Benzoic  acid,  £-nitro- 
Benzoic  acid,  £-nitro- 
Benzoic  acid,  £-nitro- 
Benzoic  acid,  £-nitro- 
Benzoic  acid,  £-nitro- 
Benzoic  acid,  m-nitro- 
Benzoic  acid,  £-nitro-. 
Benzoic  acid,  £-nitro- 
Benzoic  anhydride 
£-3enzophenetidide 
£-3enzophenetidide 
Benzophenone,  phenylhydrazone 
Benzophenone ,  semicarbazone 
Benzophenone,  U-amino-,  semicarbazone 
Benzophenone,  J4-,l4-'-diamino- 
Benzothiazole,  2,2 '-dithiobis- 
Footnotes  on  p.  105 


£-bromophenyl  ester 
2-chloroethyl  ester 
£-chlorophenyl  ester 
£-chlorophenyl  ester 
cyclohexyl  ester 
2,U-dinitrophenyl  ester 
ethyl  ester 
hydrazide 
isobutyl  ester 
isopropyl  ester 
methyl  ester 
2-naphthyl  ester 
o-nitrophenyl  ester 
phenyl  ester 
2-phenylhydraz  ide 
2-phenylhydr az  ide 
propyl  ester 


Adjuvan 


1 

B 

1 

B 

1 

B 

2 

B 

2 

0 

2 

0 

2 

B 

1 

B 

1 

B 

2 

0 

2 
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2 
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2 
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B 

1 

B 

1 

B 

2 
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2 

0 

1 

B 

Table  1.— Organic  compounds  showing  no  fiingicidal  action  when  applied  as 
sprays  formulated  with  and  without  adjuvants  -  Continued 


Founds 

Adjuvant^/ 

per  100 

gallons 

Benzyl  alcohol,  alpha-( trlchlo^omethyl)- 
Ben2ylamine,  F-nitroso-N-phenyl- 
Bi"benzyl,  alpha, alpha '-di"bromo- 
£-Bromo"benzenesTilfonic  acid,  £-nitrophenyl  ester 
Butyraldehyde,  semicarbazone 
Butyraldehyde ,  alpha-ethyl-,  semicarhazone 
Butyramide,  alpha, alpha, beta- ,trichloro- 
Butyranilide 

Butyric  acid,  phenylhydrazide 

Carhamic  acid,  (2,2,2-trichloro-l-hydroxyethyl)- 

Carhazole,  9-^®^zoyl- 

Carhonic  acid,  diphenyl  ester 

Catechol 

Centralite 

Chalcone,  U'-inethyl-3,U-iHethylenedioxy- 
Cinnamaldehyde,  semicarhazone 
Cinnamamide,  H-amyl- 
Cinnamamide,  I^-anilino. 
Cinnamamide,  K-hutyl- 
Cinnamamide,  K-sec-hutyl- 
Cinnamaraide,  IT-isopropyl- 
Cinnamamide,  N-propyl- 
£-Cresol,  U,6-dl'bromo- 

£-Cresol ,  3 , ^. 6-trichloro-alpha-( 2, 3 . 5-trichloro- 

6-sie  thoxyp  henyl ) - 
Crotonaldehyde,  semicarhazone 
l,U-Cyclohexanedione,  2,5-'bis(£-methylphenoxy)- 
Cyclopentanone,  eemicarhazone 
1 , 3-Dia  zaspi  ro , U ]n  onane-2 , U-dione 
Dihenzothiophene,  5-dioxide 
Dihenzothiophene,  ^-nitro-,  5-dloxide 
Dibenzylamine,  N-[2-(2,^dinitrophenoxy) ethyl ]- 
Diheazylamine,  S'-[2-(pentachlorophenoxy)  ethyl ]- 
Diphenylaaine ,  3-chloro-2,U-dinitro- 
Diphenylamine ,  U-chloro-2,U-dinitro- 
Dlphenylamine,  N-ethyl-2,U-dinitro- 
Diphenylamine,  2 '-methoxy-2,U-.dinit^o- 
Dlphenylamine ,  2  '-iaethyl-2,U-dinitro- 
Dlphenylamine ,  3  '-ne thyl-2 , U-dini tro- 
Diphenylamine,  ^ •-ne thyl-2, U-dinitr o- 
Diphenylamine ,  N-ae thyl-2 ,l4--dinitro- 
Disulfide,  ■big(£-nltrophenyl)- 

E  thane ,  1- ( U-hiphenylyl ) - 2 , 2 , 2- tr  ichlor  o-l-phenyl- 
E thane ,  2, 2-T3ie(£-acetoryphenyl)-l,  1  ,l-t^ichloro- 
E  thane ,  2 , 2-1) i s (^-hr omopheny  1  )-l,l,l-trichloro- 
E  thane ,  1 ,  l-dl"broiao-2 , 2-"b  is  (£-hromophenyl )  - 
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Table  l«~Organic  compounds  showing  no  fungicidal  action  when  ^plied  as 
sprays  formulated  with  and  without  adjuvants  -  Continued 


Coi!5)Oundi/ 


Pounds 
per  100 
gallons 


Adjuvan 


t2/ 


Ethane ,  1 ,  l-di'bronio-2 , 2-1)  is  (p-chlorophenyl )  - 
Ethane,  1  ,l-dichloro-2,  a-hisTjo-chlorophenyl)- 
Sthane,  l,l,l-tribroino-2« 2-T3le (£-"bromophenyl)- 
Ethane,  1,1,  l-tri"bromo-2 , 2-hig(p-chlorophenyl)- 
Ethane ,  1,1,  l-tri  chloro-2 , 2-'bisT5-chlor  o-2-metho2y- 
phenyl)- 

Ethane ,  1,1, 1- trichlor  o-2 , 2-bis  (^chlorophenyl  )- 
Ithane,  l,l,l-trichloro-2,2-bi8(3.5-cLichloro-2- 

me  thoxyphenyl ) - 
Ethane,  l,l,l-trichloro-2,2-bis(3,5-dlchloro-U- 

methoxyphenyl)- 
Ethane,  1, l,l-trichloro-2, 2-^18(3, ^-dimethoxy- 

phenyl)- 

E  thane ,  1,1, 1-trl  chloro-2 , 2-"bis  (£-me  thoxyphenyl)  - 

Ethane ,  1,1, 1-tr ichloro-2 , 2-diphenyl- 

E thane ,  1,1, l-tri chloro-2 , 2-di-£-tolyl- 

Ethanol,  2,2,2-trichloro-l-(2,iUdihydroxyphenyl)- 

Ether,  U,6-dinitro-£-tolyl  ethyl 

Ether,  4,6-dinitro-a-tolyl  methyl 

Ethylene,  2, 2-hi8(£-"bromophenyl)-l,l-dichloro- 

Bthylene,  l,l-dichloro-2, 2-"biB(£-chlorophenyl)- 

Ethylene ,  1 , l-dichloro-2 , 2-diphenyl- 

E  thyl  en  edl  am  In  e ,  N ,  IT '  -h  i  s  ( 2 ,  U-din  1 1  ropheny  1 )  - 

2-Furaldehyd.e,  semicarhazone 

9,10[3  •,U']-Puranoanthracene-12,lJ+-dione,  9,10, 

11 , 15-tetrahydro- 
Grlycinonitrile,  N-£-anisyl- 
Glyclnonitrile ,  F-l-naphthyl-alpha-phenyl- 
Glycinonitrile,  N-phenyl- 
G-lycinonitrile,  N-£-tolyl- 
2-Heptanone,  semicarhazone 

H-Heptanone ,  2 , 3 » 5»  6-t etrahromo-2, 6-dimethyl- 

2,5-Hexanedione,  disemicarhazone 

Hydan to  in ,  5-(£-chlorophenyl ) -5-me  thyl- 

I^dantoin,  5-JBethyl-5-phenyl- 

Hydrazine,  1, 2-di"benzoyl-l-phenyl- 

Hydraiiine,  l-ethoxalyl-2-phenyl- 

Hydrazine,  l-phenyl-2-s\ilfonyl- 

Hydrazine ,  l-phenyl-2-(£-tolylBulf onyl )- 

Hydrocinnamic  acid,  alpha, heta-dihromo-,  ethyl  estei 

Hydro  qulnone ,  diamyl - 

Hydroquinone,  dihenzenestilfonic  acid  ester 
Isohutyric  acid,  2-phenylhydrazide 
Isocaproic  acid,  2-phenylhydrazide 
Isovalerone,  semicarhazone 
Footnotes  on  p.  105 
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Table  1«— «Orgardc  compounds  showing  no  fungicidal  action  when  applied  as 
sprays  formiflated  with  and  without  adjuvants  -  Continued 


Compound. 


Pounds 
per  100 
gallons 


Ketone,  ethyl  methyl,  eemicarlsazone 
Ketone,  H-.hydrox3r-3-^©*li03g^styryl  methyl 
Ketone,  methyl  propyl,  seraicarhazone 
Ketone,  1-naphthyl  phenyl 
Laurie  acid,  H,6-dinitro-o-tolyl- 
Levulinic  acid,  semicarhazone 
Maleimlde,  IT->anilino-> 

Morpholine,  U-(3-chloro-2~hydro3iyhen2yl)- 
Moipholine,  U-(  5-chloro«.2-hydroacy'benzyl)- 
Morphol  in  e ,      ( o-hy dro  xyl5  en  zyl )  - 
Morpholine ,  ^(^-me thoay-alpha^thlb to luyl )  - 
Morpholine ,  ^".(£-methyl-alpha«thiotoluyl)- 
Morpholine,  U-Cm-nitrobenzoyl)- 
Morpholine,  ^phenyl" 
Morpholine,  H» (phenyl sulfonyl)- 
Morphol ine ,  U~ ( alpha- thi  o  to luyl ) - 
Morpholine ,  ^(^-tolylsulf onyl )- 
2-Jraphthalenesulfonajmide,  IjN-diethyl- 
2-Kaphthal  ene  sxilf  onamide , 
2-Naphthalenest3.1f  onamide  g 
2-3faphthalenesulf  onaaside » 
2-Haphthal enesul f onam Ide ,  N-propyl- 
2-Naphthoic  acid,  3~^^5^<'*^- 

1- Faphthol 

2- H"aphthol,  1,1 '-methylene-dl- 

1-  Naphthol,  2-(;£;-nitrophenylazo)- 

2- Naph  t  hoi ,  1-  (£-ni  tr  ophenylme  reap  to )  - 
2-Naphthol,  l-C^-phenylazophenylazo)- 
2-J?aphthylaHiine ,  IJ~ C  2  ^  ^^dini  tr ophenyl )  - 
2-.0ctanone,  senic&rbasone 

chlorinated,  sulfonated 
chlorinated*  sulfonated,  calcium  salt 
sulfonated,  "barium  salt 
aulfonatede  calcium  salt 
»  dimethyl  ester 


N.^-dimethyl- 

l?-ethyl- 

H-methyl- 


Oleic  acid. 
Oleic  acids 
Oleic  acid. 
Oleic  acid. 
Oxalic  acid 
Oxamide 

Oxamide,  F,N'-"bis(2rchIorophenyl)-. 
Oxamide,  I?,K"^-.dianilino™ 
Oxanilic  acid,  £»chloro-.,  ethyl  ester 
Oxanilic  acid,  2,U-.dicbloro«.,  ethyl  ©eter 
Palmitic  acid,  U,6-dlnitro~o«.tolyl- 
2,^-Pentadien-l-one,  1,5-diphenyl-. 
2-Pentanones  ^methyl-,  semicarlMizone 
Phenol,  m-amino- 
Phenol,  2-amino-. 
Phenol,  ■^'hTOvaO" 
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Table  I.— Organic  compounds  showing  no  fungicidal  action  when  applied  as 
sprays  formulated  with  and  without  adjuvants  -  Continued 


Conrpoundi/ 

Pounds 
per  100 

Adjuvant^ 

gallons 

Phenol,  p-tert-butyl-  2  B 

Phenol,  lUchloro-2-phenyl-  2  A 

Phenol ,  o-cyclohesyl-  2  A 

Phenol,  2wC7clohexyl-Uj6-dinitro-,  methyl  ester  2  B 

Phenol,  2.i+-dinitro-  2  A 

Phenol,  2-(2,U-dinitroanillno)-  2  A 

Phenol,  2-methoxy-(2,^-dinitrostyryl)-  2  B 
Phenol,  2,2 '-methylenehisC^chloro-,  diacetic  acid 

ester  1  B 

Phenol,  2,2«-methylene"bis[U,6-dichloro-  1  B 

Phenol,  3,3 '-methylenel)ie  [2,^,6-trichloro-  1  B 

Phenol,  pentachloro-  2  A 

Phenol,  £-phenyl-  2  A 

Phenol,  2,4»-Bulfonyldi-  1  B 

Phenol,  ^,l^»-sulfonyldi-  1  B 
Pheno 1,  2 , 2 « - ( 2 , 2 , 2- trichloroe thyll dene ) bis [6- 

bromo-U-chloro-  1  B 
Phenol,  2,2'-(2,2.2-trichloroethylidene)bi8Ciu 

chloro-6-nitro-.  1  B 
Phenol,  2,2«-.(2.2,2-trichloroethylidene)bi6[U,6- 

dlchloro-  1  B 

Phenol,  l+,H»-(2.2.2-trichloroethylidene)di-  1  B 

Phenoquinone  2  0 

Pheno thiazine  +  100^^  sulfur  2  C 

Phenylacetic  acid,  2-phenylhydrazide  1  B 
2-Phenylenediaiaine,  N •-(alpha-benzoyl)benzylidene- 

N,N-dlmethyl-  2  0 

£-Phenylenediainine,  N' -benzyl idene-N,N-dimethyl-  2  0 

£-Phenylenediamine,  N,N-dimethyl-ir'-piperonylidene-  2  0 

Phenyl  sulftiramine,  S-o-nitro-  2  C 

Phthalanilic  acid,  m-chloro-  2  0 

Phthalonitrile        "*  2  C 

Phthalamic  acid,  H-thiocarbamyl-  2  0 

Phthalamide  2  0 

l.^-Phthalazinedione,  2,3-dihydro-3-phenyl-  1  B 

Phthallde  2  0 

Phthallmlde,  N-anilino-  1  b 

Phthallmide,  N-benzyl-  1  b 

Phthalimide,  lT-(£-bromophenyl)-  2  0 

Phthalimide,  N-(m-.chlorophenyl)-  1  B 

Phthalimide,  lT-(£-chlorophenyl)-  1  B 

Phthalimide,  N-(£-chlorophenyl)-  2  B 

Phthalimide,  N-cyclohexyl-  1  B 

Phthalimide,  lT-(2,5-dichlorophenyl)-  1  B 

Phthalimide,  N-ethyl-  2  0 

Phthalimide,  N-hydroxyethyl-  1  B 
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Table  1«— -Organli™:  uujui^u'uiiuo  enw 
sprays  f  ormxilated  with  and  wi 


compounds  showirg  no  fxingicidal  action  when  applied  as 
d  with  and  without  adjuvants  -  Continued 


Compotoidi/ 


Adjuvant^/ 


Phthalimide,  N-isobutyl- 
Phtbal imide ,  N-isopropyl- 
Phthalimide,  N-methyl- 
Phthalimide,  H-l-naphthyl- 
Phthalimide,  F-S-naphthyl- 
Phthalimide,  N-(m-nitrophenyl)- 
Phthalimide,  lT-(£-nitrophenyl)- 
Phthalimide ,  N-(£-nitrophenyl)- 
Phthalimide,  K-(5-nitro-o-.tolyl)- 
Phthalimide,  U-octyl~ 
Phthalimide,  JJ-phenyl- 
Phthalimide,  U-propyl- 
Phthalimide,  H-m-tolyl- 
Phthalimide,  UT-o-tolyl- 
Phthalimide,  H-g-tolyl- 
Piperazine,  IjU-dibenzoyl- 

l-Piperidineace toni  tr ile ,  alpha-(£-hydrox7phenyl )  - 
l-Piperidineacetonitrile,  alpiia-C^-methosyphenyl)- 
l-J>iperidineacetonitrile,  alpha-phenyl- 
Piperidlne ,  l™(£-"bromophenylsulfonyl)- 
Piperidine,  l-.(2,U-dinitrophenyl)- 
Piperidine,  l-Cm-nitrohenzoyl)- 
Piperidine,  l-(£-nitrophenyl)- 
Piperidine,  l~(jg~nitropheiiyl)- 
Piperldine,  l-Cphenylsulfonyl)- 
Piperidlne,  l-C^-tolylsulfonyl)- 
Piperonal,  phenylhydrazone 
Piperonal,  semicarhazone 
Piperonyloln 
Prontosil  (soluble) 
Propionamide,  alpha, alpha-dichloro- 
Propionic  acid,  U,6™dinitro-£-tolyl- 
P 9 eudour ea ,  3 - (£-ac e t am inophenyl suit  ony l) -2- thi o- 
P  9 eud  our  e a ,  3  -  ( £;~amlnopheny  1  sul f  onyl )  -2~me  thy  1 1 hi  o- 
Pseudour  eag  3-  ( phenyl  gulf  onyl )  -2-me  thyl  thi  o- 
Pseudourea,  3-(£-^2:'oinophenylsulfonyl)-2-naphthyl- 
thio- 

Pseudourea,  3-(H"~'^^*'*°P^®^3''-'-^'*^"^*^^^^~^"""'®*^-^'" 
thio- 

Pseudourea,  3-(£-tolyls*ulfonyl)-2-jnethylthio-. 

P  s  eudour  ea ,  3  -  (£-xylyl  sulf  onyl )  -2-.me  thyl  thi  o- 

Pyridine,  U-nitrophenyl- 

Pyrocatechol,  diacetate 

£-Q^inone ,  2 , 5-"bi  s  ( phenylmercap t o )  - 

£-Q,uinori  e ,  2 , 6-"bi  s  ( phenylme  reap  to )  - 

Quinoxaline ,  2 , 3-dihydroxy- 
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u 

2 

B 

2 

0 

1 

B 

1 

TO 

3 

1 

B 

1 

B 

1 

B 

1 

B 
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3 
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u 

1 

B 

2 

0 

1 

B 

2 

0 

1 

JJ 

1 

T» 

1 

Tl 

13 

2 
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IDA 

Table        -Organic  compounds  showing  no  fungicidal  action  when  applied  as 
sprays  formulated  with  and  without  adjuvants  -  Uontinued 


1 /  Pounds  • 

Compound-'  loo  Adjuvant^ 

gallons 


Resorcinol  2  A 

Rhodanine,  5-(2-furftirylldene)-  2  B 

Shodanine,  5-(3-hydroxy-2-metho3cybenzyliden.e)-  2  B 

Bhodanine,  5-(^hydroxy-3-methoxybenzylideiie)-  2  B 

Rhodanine,  5-(£-inethoxy"benzylidene)-  2  B 

Rhodanine,  5-(3»^J°e*J^l6Ji®dioxybenzylidene)-  2  B 

Salicylaldehyde,  semicarhazone  2  0 

Salicylic  acid,  5-a'nino-,  hydrochloride  2  0 

Salicylic  acid,  sulfo-  2  A 

Salol  2  A 

Semioxamazide,  5-hutyl-l-phenyl-  1  B 

Semioxamazide,  5-e'thyl-l-phenyl-  1  B 

Semioxamazide,  5-lso^^"ty^~l~pii®iiy2.-  1  B 

Semioxaaiazide,  5-®® thyl-1 -phenyl-  1  B 

Semioxamazide,  1-phenyl-  1  B 

Semioxamazide,  l-ph©nyl»5-propyl-  1  B 

Stearic  acid,  2-ph©nylhydrazlde  1  B 

Stilbene,  2,U-dinitro-  2  B 

2,2'~Stilhenediol,  3,3 ',5,5*»tetrachloro-  1  B 

Stilbene,  U '-methoxy-2,U-dinitro-  2  B 

Succinic  acid,  alpha,  heta-dlhromo-  1  B 

Sulfide,  aeetonyl  £-.nitrophenyl-  2  C 

Sulfone,  hisCn-hromophenyl)-  2  0 

Sulfone,  ■bis(4-chloro-3-.nitrophenyl)  1  B 

Sulfone,  phenyl  2  0 

Sulfone,  2-tolyl-  2  0 

Sulfur  thiocyanate  2  0 

m-Terphenyl  2  0 

£-Terphenyl  2  0 

Terphenyls  (mixed)  2  0 
1 » 3 » 5 . 7-Tet roxacyclooc tane ,  2 , S-hisC  trichloro- 

methyl)-.  1  b 

Thianthrene  2  C 

Thianthrene,  3,7-.dimethyl-  2  C 
4-Thiazolidone ,  5-( 2,3-.dimethoxybenzylidene)-2- 

thio-  2  B 

Thymol,  6-chloro-  2  A 

To  lu.ene-2,  ^diamine  2  0 

£-.Toluene8ulfonamide,  N-henzyl-  2  B 

£-Toluenesulfona3nide,  N-sec-hutyl-  2  B 

£-TolueneBulfonamid©,  F-cyclohexyl-  2  B 

^-Toluenesulfonamide,  N,II-diethyl-  2  B 

£-Toluenesulfonamide,  N.ir-diisohutyl-  2  B 

2-Toluenesulfonamide,,  H-ethyl-  2  B 

£-Toluen€sulfonamide,  HjH'-ethylenehis-  1  B 

2-Toluenesulfonic  acid,  2-naphthyl  ester  1  ;b 
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Table  l«~Organic  compounds  showing  ho  fungicidal  action  when  applied  as 
sprays  formulated  with  and  without  adjuvants  -  Continued 


,  ^1/  f 
Compoundi' 

..                                                     '  ,  . 

Pounds 
per  100 
gallons 

!  

Adjuvants/ 

£-Toluenesulf onic  acid,  o-nitrophenyl  ester 

1 

B 

^-Toluenesulfonic  acid,  ^-nitrophenyl  ester 

1 

B 

]D-Toluenesulf onic  acid,  m-tolyl  ester 

1 

B 

£-Toluene sulfonic  acid,  ;^-tolyl  ester 

1 

B 

£-Toluenesulfon-o--anisidide 

2 

.  B 

£-Toluenesulf ono-£-pene ti dide 

2 

E 

£^-!roluenesulf  ono-m-toluidide 

2 

5 

£-To  luen  e  sul  f  ono-o-  to  luid  ide 

2 

B 

alpha- Toluene  thiol,  2r^^*^**~ 

2 

A 

£-!Foluidine,  H-bromo- 

2 

A 

0-Toluidine, 

2 

0 

Triazene,  1,3-ditolyl- 

2 

A 

^-Trioxane,  2,^Dist  trichloroaethyl;- 

1 

B 

_s-Tr  1  tnlane 

2 

A 

A 

urea,  X, ^—uiH V  A— Xv tiroj^««c ,  c ,    >  uricnxoroe  vnjr j. ^  — 

1 

X 

J3 

Urea ,  1- ( 2 , 5-di  chlo  r ©phenyl ) - 

1 

B 

Urea,  l-(2.2,2-trichloroethylidene)-3-(2,2,2- 

trichloro-l-hydroxyethyl)-2-thio- 

1 

B 

Vanillin,  semicarhazone 

2 

B 

£-Veratraldehyde,  phenylhydrazone 

2 

B 

£-Veratraldehyde,  semi  car  "bazone 

2 

0 

1/  The  compounds  in  all  tables  are  named  in  the  inverted  form  as 
used  in  Chemical  Abstracts  index  in  order  to  group  together  chemically 
related  compoxmds  as  far  as  possible. 

2/  0,  No  adjuvant  J  A,  2  lb,  Wyoming  bentonite  +  A  lb.  hydrated  lime 
B,  1  or  2  lb,  pyrophyllite;  C,  4  lb.  hydrated  lime. 
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